TECHNICALTRANSLATION.
English-language translations of foreignscientific andtechnical material pertinentto NASA's mission.
The BOREAS RSS-3 team acquired helicopter-based radiometric measurements of forested sites with a Barnes MMR. The data were collected in 1994 during the three BOREAS IFCs at numerous tower and auxiliary sites in both the NSA and SSA. The 15-degree FOV of the MMR yielded approximately 79-m ground resolution from an altitude of 300 m. The MMR has seven spectral bands that are similar to the Landsat TM bands, ranging from the blue region to the thermal. The data are stored in tabular ASCII files. The data are stored in tabular ASCII files.
Note: An extensive helicopter log (in Acrobat format) is available for the 1994 IFC's. Environmental, technical, instrumental, and operational conditions are noted for each observation where applicable.
It is strongly recommended that any researcher doing extended work with this data set review this helicopter log. For additional information on the instruments, see also Walthall et al. (1996) and Robinson et al. (1981) . given optimum flight conditions. The instrument platform controllers, power supplies, and data loggers are mounted on 54-inch-wide, 72-inch-high steel rack mounts fabricated at WFF. Three racks are situated directly in front of the instrument operators. Seats for the instrument operators are located across the front of the transmission and main rotor mast housing. Whenever possible, existing hard points are used for attaching hardware both internally and externally. The weight of the entire helicopter system with full instrumentation, full fuel, and crew members is 9,500 lbs.
4.1.3
Source/Platform Mission Objectives The helicopter missions were designed to provide a rapid means of intensively spectrally characterizing sites and to provide an intermediate scale of sampling between the surface measurements and the higher altitude aircraft and spacecraft multispectral imaging devices. The MMR instrumentation was chosen to provide compatibility with surface-based radiometers and TM spacecraft sensors.
Key Variables
Surface reflectance.
Principles of Operation System Operation:
Computer control of the instruments provides precise, automatic control and ensures proper timing of data collection.
The radiometric instruments are configured such that all sensors except the photographic camera can be triggered near-simultaneously with a single computer keyboard keystroke. The command sent from the keyboard is first sent to the SE-590, then to the A/D systems. Raw data from each of the instruments are displayed via graphics and tabular listings on the main computer screen immediately after scanning. The system is configured for multiple sensor data collection. The MMR, SE-590, infrared thermometer, autotracking sunphotometer, and video sensor were the primary payload during BOREAS.
The voltages from the MMR are digitized with the use of an 18-channel A/D converter, a standalone A/D system that runs on AC power while in the helicopter and outputs digital data to a PC.
4.1.6 Sensor/Instrument Measurement Geometry The NASA Goddard Space Flight Center (GSFC)/WFF helicopter-based optical remote sensing system was deployed to acquire canopy multispectral data with a Barnes MMR while hovering approximately 300 m AGL (Walthall et al., 1996) . 
Data Acquisition Methods
The use of off-the-shelf field instruments aboard airborne platforms is a cost-effective and efficient approach to assembling a data collection system. The instruments are generally rugged enough for the harsh operating environment of a helicopter, provide data comparable to data sets on the surface, and are easy to use and versatile during operation.
The system, developed jointly at NASA GSFC and WFF, uses several widely accepted field-portable radiometric instruments.
The system is configured such that instruments from other investigators can be deployed on the helicopter with little or no interference with the primary instrument system. An autotracking sunphotometer system, developed specifically for use on helicopters, is the newest addition to the system. The NASA GSFC/WFF helicopter-based optical remote sensing system was deployed to acquire canopy multispectral data with a Barnes MMR while hovering approximately 300 meters above ground level (Walthall et al., 1996) As many sites as possible were visited during each flight.
Data Characteristics

Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 'B9B7A', 922, 923, 51.83, 105.375, 304.8, 7.565, .229, 1.5, 12.582, .306, 3.6, 6.718, .274, 2.2, 59.392, 1.564, 30.9, 21.811, .435, 28.6, 6.255, .111, 15.7, .75, .023 5.4, 7.94, .044, 15.995, .354, .0709, 9.56, 10.502, .01, 12.216, .006, , 'CPI' I017,1019 ,43 681,121.201, 304.8,13.902,.424,2.8,17.234, 493,4.2,15.023,.475,4.5,33.538 .556,14.8,16.552, .28,18.4,6.49,.165,13.9,1.168,.04,7.2,8 236,.052,18.373,.415 .0734,10.03,10.387, .066,11.958, .047,01-MAY-98, 'CPI' 'SSA-YJP-FLXTR', 'RSS03-MMR01',31-MAY-94 'FeL6T',I029,1030 , 'CPI'
Data Organization
The smallest unit of data that is tracked by the BOREAS Information System (BORIS) is all of the data for a given day at a given site.
Data Format(s)
The 
The various quantities are expressed in terms of equivalent reflectance P defined as P = pi * L/mu_s* E_s where L is the measured radiance, E_s is the solar flux at the top of the atmosphere, and mu_s = cos (theta_s) where theta_s is the solar zenith angle."
In addition, note the following notation (Vermote et al., 1997) : 
Measurement Error for Parameters
Confidence intervals for the at-sensor radiance values presented in this data set are within 3% of actual for the visible/near-infrared, 5% of actual for the mid-infrared, and +/-5-6% for MMR channel 8. The possibility of errors being introduced into the data set increases with additional manipulations of the data. For an in-depth discussion of error considerations, see Markham et al. (1988) .
10.2.4
Additional Quality Assessments A complete quality assessment is provided in the helicopter logs. In addition, see Walthall et al. (1997) .
Data
Verification by Data Center BORIS personnel have performed some quality checks of the data in the process of loading the data into the data base. A subset of site information has been extracted and compared with TM reflectance values.
Notes
11.1 Limitations of the Data Data collected over sparse canopies and with extreme solar geometry (i.e., early morning/late afternoon observations) will contain substantial amounts of shadow, which may complicate the retrieval of surface vegetation parameters. In addition, isolated atmospheric events (such as forest fires or scattered cloudiness) reduce the certainty in the atmospheric correction. The use of surface-measured atmospheric variables contributes to error in the data set in those cases.
Known
Problems with the Data A few spurious values are present in the data for MMR channel 8; the problems associated with these values have not yet been ascertained.
In addition, helicopter data logs for IFCs 1, 2, and 3 are available.
Input solar geometry (solar zenith angle and azimuth) used in Vermote et al. (1997) atmospheric correction is in error by -1 hour for 08-June-1994 Flight A observations.
11.3
Usage Guidance None given.
Other
Relevant Information See helicopter logs.
Application of the Data Set
Research questions that may be examined with these data include: • Retrieval of leaf area index (LAI) from spectral vegetation index.
• Scaling of spectral response in boreal regions (in combination with other BOREAS data sets).
None. 
Future
